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s ifss siY ssoi asjsixi atg ui-gs[ ig§ jife agg pie g jg|g S pi °|§HAi 3is hbchi 
&s 3§s agsig ui-gsf as Alison gpiipcK g agg ^ati asaai urejqsi ii 
S£|Qi as 21011 sfae a^-ui sag xugsig sagoii e^ieia. 

20a oia m-aa agoi gfafl gq. ois 3§s g^. #ai ag Aiiqsjai yg 3isoii aa, 
ea a maoii ch°j ma si as 3i3iia act as© ga ^, oj ctff ^ sm{ CM 

LH^OI °(3 6g£|3| _OiBIS Xi HS CHI M X| gg§ Xllgsiq. CM|£ 0| y £f ang UHl-gsfAjs o|8j 

§m oiaq a Mtf-gqq, 3ig garni iiais^asoiiiiaKPTFE). gsi oii Haines a (fep) ag eih 
¥2^sa(PFA). 2)aas ?ie sm oia2| msa uiejq 4x1. 3ig Maio[D|aoinia(PAi). me-I chi eii 

e# = (PES) ag SBIIHiy?!! #W0|a(PPS). a 3)^4!j0m Cfojsf 3 |3||gj Aisig o|gf §m 0|fe»2) 

XH S! PJSS sasfa. 

m-aa ass &a s ag qsas agt 4= aq. &a a agjei g^oii ss aaoi 3 
sasiP. aeiHS sast aoiiA) aaa gj d|-aaaoi 4g£iqoi siae aBig afesi ti^oi 
q. bboii q_g ag°| g^cni gfsth aa a 3|3)ia aasi gjsgh H|-aaa ag esafi xngspi 
?lsK aoist gg aoiet Jiii xiiseiq- 011 am qg aa°i aqoioi ag xmgg ?|chiai g^g a 
g ass a^f «i| ?|6H agaq uiBq 4x121 a ss ^ oi X |y q§ asq gag ag a 
s#g siaq ai-aa as! xiigsi?! 3 shah ?s ii sqqg usti 4= gjq. aaias 3igas 
gffe 2f §2? aas qs ssg ag a a 01 ga scm ifaEioioi §ig &a #chi hishai sis*} 
aaaai eaaoi gsa on 4= aiq. 

q# ss a g aa°i nqoiqg noia ass ?ishai sagi g§ Dii?mscHi 
^ s^oii ji^oiiai qojq 4x121 feag s?fAi?i a*ts «5!§ia. ^lecniAi ii sBimei sai g 
5Iai?)_ Hi-gs, f ae Sf^Ai?i»q a§;i ^aon eisii atl8 4 Sig ig§ xtigspi hishai 
21 assi^f aesfcf. oieief as A|^gi2| JH^f ataoiiAi 3^ 3 ism M£|o|oi2| a«fg as 

3|| B CHI SXHSlg S3| Ul£iq 4X|2) gt2| If^ojOl oiSEIgjq. SejO|D|aO|D|a. SE|0)|Ei|e #g 

S! gainiiyt!! #njo|E^ ag »3| uisiq^l g^oii ch§n sfs*h a*f^« 3hsoi ffl-gsq. 

SAf§f3ii ^ goiq a§i2i HeioiDioii a^'oi seioiDist q§ g°i 311 b 011 gxHsig li SBimsi a 
oil saiaq. oiag HstoiDi£t qg a y°i a«}oi gsf aia §2J Si sbidisi ga oiaei gaoii 
ai son as si sai moii 5 atom 011 °ig si saion gw sg ^a Am ifa&iqg Ata 

iHgoiq. 

nam nyoiq xtsiig as SUSS sesias Maioiq-3isai Maioiq 6taM 311 b cm as Sit 
goi 3idigq. neiHS as Si saimg Hetonn-3iB 311 b 011 gxHsias 31&011 a stoti °tg 
Sfg Qlx|cn ufBq3i Mafoioi-&faM 3113011 exhsihs w-^ s§2 astoti ^gus 
oiaq. oiaigt oiss ufBq 4x121 Matoicn m± genu sg sa2i gei £Eg asmi sa 
ai?iai q°iq3i 5afoioiS2| oi^oii oissioi 3iB asm tfaA|?ia Si l£|oi3( Haioiqs asoii 
oi gsioi 3§y a*fg ifaAisiag a^oi asiisq. Matomis a soil ai 6i¥#ixi sasi ^01 g g 

aaXICH □1^^5)4, 087, 394(Concannon. 1978) °! 5.240.775(Tannenbaum, 1993) CHI BfHgq. 

HaioiqcHiAi q^ asf feaxfsi g3Hg niiesi 3IBchi ui-asja qs ass agfi m q^ geajq 
sg^ia^ 3^ 3isg q-asfa as as son aeH sai son 2)sn Tigoisq. dh£*j 3|&chi as 

g !=a|a H|*f gag XIITI^q. & S?m\M DHeS! 3|Bg 5|§taae AII3EI3 1000(0|ag°J 

A|(2.5Dt0|3g) D|B. "§l 50q0|3£BX1(1 .250|O|ag) D|B2| 92 31S3|(Ra)S 3(3311 0I|S@ 3IB 
0|q. H|I31 ?| SH 31S b|-XH£ig SB asoifeg 12-2OD|O|ag?jA|(0.25-0.50DfO|ag)q 13 3)S3| 
■ 3fX|CN S.IW gA(gl gtfDI^g 160-2200(01 a£Bx|(4-5.25D|0| 35) 2| ™g 31^311 g?gq. 

HatoiDi 3Htfoi|Ai si a gtfg oj $ Aho|| CH6 , ljjai o| 8 || ag S3XH s HifAigjq. oiqsh 

S2X||2| Algg gXIOiq 0|g^S| 4,049,863(Vassi I i ou. 1977)0)1 ^ HEIDI A|ggg axliq S| q| 20gg% 
01 q. qg S|g2| §i SaXHq A|gg 0|=?^8|5. 250, 35B(Batzer. 1993) gJ 
5. 562, 991(Tannenbaum. 1996)011 BHE|Qt A(ggl SSXH2| °!g 3X11 gS2) 35ggf«B§ ^q. 

Aiaa H|-asia qs ssi ?I§h HeioiDioiiAi Aigg ?a seg sieoil 33ii B§fxi gfxtq. asEi 
g f?3i ufoiqg saioiaias°s xiiig gqoioiEO|oia(PAi)oiq. assig si seioi^= 10 3 
soi^ oia2| gg sei ^g sa|E)|EBfg = 2 i=oiiHai(PTFE)4=x|2| 4=a safioiq. Heioiq ag 
on ai sie 3iiag d)3i^ aa a 3§iy aas #am3i mi^mgg 3naAi?ia piFEaq q 

yg §s aa §j gas as sa onagiH^sa!(FEP)2i as sm saioi S3H gon nqoiq^ a 
S3|A|3|3, (2)3Hag sf a qiaa ?ish sa ssxhsi °>g s3(ai?i aa@q. 

aa #axn g3fg naioiqei gaoil cH»i mas S3|ai?|xib MehoiDicHl ?3| as« S3|A|?|g u| 
aasixi p>g smm ^W. oi^g S3ii nqoiq-3iB a HaioicH-Baii 3||boiiai gyg ggmas 
he(oioi-3ib a! Haioich-eae 3|iboiiai sich ass ?i§h isasf ?ioiia) Bgg a sei g sa^i J\ 

*l» SOIEEBq. 

Sff Si gaiqsi u|pjq agB Jig BgJ 3§ b|-aaa 3S Ai^giS 3nasf5|g Aia7f *|goi| °; 
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fedi. Si B£iQi2f ufojq as yoii am aoi 3is gsf a asas sawpi ?i§hai ii geioi 

2| bfpjq 2} 2| S#£K7f S)SE|2 aUg 0H£°f 7|nK)|| Sfgsf gsjg 5hQ) tf*fS g! ££f LH^g 

?|sH fe° 4-£2| ggxn e°js sigsjq. 

E10IIA1 XHS2I q 5 gel. SSSK)|| 2| gf 3tmE2| £S eao| H|Sf*!°jg S 4= as Alia 

( 1 0) Oil Hei0|CH(22)2| d(°iq(12)2[ Si gB|01(14) 2}2| g geiS B|°jq(12)2( li fie|01(14)3| 

a=4 3ISK16) Si eas(24)oii s ¥SfA|giq. aeiu Bfpjq(i2)2f Si geiq(i4) y»| ass S S 
eiS aHSS Bfpjq-Si ME|q 3||pj(20)S 4SaAmq. B|pjq-Si geiq 3tis (20)oi|A| B|°iq(i2)2| 

Si MBIDK14) 3|3I|S! AfSSlS S|iS (0 |2 IIKi2|£|3| aq. IlS-i #3| Hfoiqsf gi gq D1 

2j2i aspis(as-q §a)g 3i3ii*! ass? sou Hetoiou22) moim asm §£3i as seisins 
oiqy 3 g Alia (10)2) 3|fexieis m£|0|di(22) xfxii lhcmi ai jjotyq. sioii eais §a«f 3|fe £ 
a oi Si geiDia utejq ass sasfS asae! 0a s§ oi-s*fa as AiiiyoiiAi goty 4= °j 
Q. 

las as stay 3is a*f^!8 aoipjAiE as2i dtejqaf si seiq as zi2i 3iieoiiAi seioii 
msh maoi °is y°j si m-asta as Aiiaoiq. 

sff $aoii chsh g3i@ mas aigo^i ?ion aaoti sjs s f 2i ssxh e o j§ sigms sb as «i- 
a«ta as Aiiaot isw. 

q£t! Jisoii ijis! gs}# sis Bfgjqg sitfi e>°j as m-gsta as Aiiaoi ^ai lesfq. 

sa& 3ie? a*t^ a aaas aoisAiE aaei ujpjqsa si seiq as ysi sisoiiai seioii q 
£h qaoi °js y& as Hi-gsfa as Aiiaoi ee5> sssm. 

aS 2| 2 Sf 

s »gs 9gJ ui-gsf as Aiigai Hi-gsj ass as asEs ass 3i»s mseq. ss as 

Aliag g£| D1 4|| oil CF 2 -CH 2 S StfEh Si S£|D11 Slf&q. Otl A| oj g£|^t= EllSei 

B¥2S0UB2!(TFE), aiAfg^ESMSl K1CHFP) , g! SSftll y e| PJI (VDF) EECHS ?a@ Si S£|D1 a 

ggtmiiai Si . agq ggtr*i|oiq. tfe. hfp a vdf» ssj«i Si gam gglfAilfe SSshai 
thvs etq. oiqsi si fieim°J ^\ oiife seiS5tuiy£l0.i(PVDF) SESaim. CHIH3! £llS£fS?2S 
Oliasy(ETEE) a HFP/VDF Uf0|gS|[H . 0118 9! S5f 0liBg;-5SSg!(EFEP) agg&xll. S! ?|E! ?!fee.l Ml 

aaiai M¥2sonqai stoisi sti sse^a. 

g Bsxife thv» sifse asoi eaf ass 31 soil »§i 4 °j2Di ass sue asa ai ?is a 
sfa. as-m saa. si saiQist uie_ici as z?2j saoii cue! mas ?igs &s§igq. 
3!icpi 08J asoi dhss 3ieon siss ^ 21201 ?i2i sas axi at°3Ai §j eaoii qe? g 
qa« xiigsMi ^isiiai as sj2i saxii* Egj» 4 2m. 

s! ^PJOtlAH S asS S|0|E 81421 OJ-0 1 E gj 0IPJ S(S?I1 SSS! 5J01E S|L|2| Ufpjq 4=A|(12): 
Bfpjq 4=X|2| »0)E oH42| 0f0|E gj OfPJ S|S?|2f gJSft 4= S|01E «m2) Si lejD) 4X| 

(i4a)i ss«! Etsj as ui-gsfa as Aiigg xng*?q. 

9E mQOWA] S aSS 2|0|E S|L|2| 0IDIE gj OfPJ Sfg?ll 5Sf*J Si CHE o(L42| dfpjq 4>X| 

(12): Bfpjq 4=X|°| sjciE 6m°| oidie g! ofpj 5}g?|2f gfgs 4= JiS a|0|E sm2| Si saiq 
4=xid4a)s sa*} as Bi-gsfa as Alias «iSe!Q. 

HE C|g spjollAI S igg g£|0|D|E0|D|E. le|0|0|E g! Se|0|D|ES S|CH E S|L| S=Jg.l H|Pjq 

4= xi (12): qsetg^asqaai. aiAfg^ESHsaai a! Ss|B|ye.iai2) §gsj*m suti ii gei 

D1 4=X|(14a): SSXHS S*f*h 02J 3S H|-g«fa 3S2S 3SS 7IS(16)S Wlgsiq. 



HE'S! £3 

£1 S gxi as sasoi ^sfEioi as oil ¥*fa sasg as ?|g! hss aoisq. 

£2S s as on nieiAi as as Bi-aasa as Alias as 3 is 21 as Aiiaoii ¥sts s 
ass aoisq. 

E3S Y^A2| ElliS S9A2| 3|3||S| g*| E)|ae| 4=|H8|S Sx|2| A|A|E 0|q. 

E4S S^82| ElliS SaB2| L|0|M 30 g! i3eHSO|| 2|§l 3|31|S! ^aWI Q\& qa qiSS 4=1 o| 
S S*|2| A|A|£ 0| q. 

E5S 3|fil HPJ ?|0||A1 E4Sx| Sa|0|£2| gt| □] ^aEHS Sfgg iSOIgq. 

*ssas* 

10. ..as A|iai2. ..B|°IC1 
14.14a. . .Si gel OH 16. . .3151 

20.. .Si ge|oi-u|°iq 311322... Hefoicn 

30a...E1|ie ax|30b...3|31ia Sffl SSf 9X1 
32... S0! a34...H|ji 0|S 
36...aS0 31 E! HPJ38...@qo|S 
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40.. .342.. .HEJ 
44... 450.64... AIH 
51... £g! 52... a? 
53...ga60...3§ 0 r °f 
62...ga|0|E 



g BSS BS Hh^Sf AliSg Jllgshq. ctaj 3 g AliHg = 5|q ±HM| CF 2 -CH 2 t g£| 

oi°! Si sSfe^a. oi|A|2!a Si geimfe EiiEen^ssotiaaKTFE) . sjAH^seaeag! 

(hfp), gj saHia^iELKVDF) atme ii saiq -ysgt^isr as Si ggt^ioiq. 

TFE. HFP gl VDF» Stfgl Si «£|D1 ggtfxllfe ggSHAi THVe pq. THV £ggt^|2| °>31|fe Dyneon 
LLC(8744 33gU| North. Oakdale. MN)°| Dyneon E-15851, 3M Company£| 551280|q. 

0|£1& Si Me]D12| Wife B£IS5fU|a£|ai(PV0F) 5Sg£|Df. OtlHSU E1|eyg^2g0liaa!(ETEE) 

§J HFP/VDF HrOISaCH . Oil H BW 0HH (EFEP) £}S g|Jx|| , S ?|E| ?rga 0||Bgi3f 

eonqgi etoi°i itfs ssaq. 

Si SEIQIfe 220"C2| g»i } r X|XIB 160-250*C°| g3fi 715! Si B £1 q E 3|tJoiq. 

g «tg°i ui-gsf^ 3g Aiigjg 7i^. hei ei sy ^api sq. a^iiie. iygg ^ 

BI2#2| SBioiyaiE 5|gat 2L n ga siSS sse qofgt 7 | ff0 ]| sjsa 4= giq. 

Hhejcisy- si sqq a 21 as t, f ^s 7Hds ?ia a*taai §tsae ?ish shoiiai uiaqsr si s 
qq aq s^Sh §si» ©IgsiBAl lhoiiai ufaqstt si gqq a 21 ae-m gas #x|g sis 
grq. qqa aa »4fg (DHfpjqoii 21a g4 . gaiq2| ^gg stM Am ^ (2) Biaqsi si sejoh 
aoii ir^aifs 4SS8t°e*i laaQ- 

g tfgxib urpjqi as 3^ £3boii THV A(gig|}xii£i &tsa ?ifif a«js a esa 

8 ?rX|B| Si #£|CH2f UrPjq 3S 2J2| gS|OI| qSB LHg0| 2ife 8 HlStfg tfaSfSQ. THVfe 
(DTHV £JSgtM0l|A1 VDF etq?| Si ge|Q12| HB Oil M X|» Stfa g?|A|?1 ±JA|0I|1. 2(a) ^ 2(b) 
Oil C«£ H|o|q2 r gSf oj ^gs g? r A|?|:2. (2)V0F Stqfe THV &agmi|£| SB OrB 

SI o r ai ££?i« sua qojq aoii sl^ase a^slfe Bg£! xieii xiismHe onm ?HdS S 
asm 3 ©BSiq. 

?|2| (1) * soil ai UrPjqsi Si Seiopi £!SS! asf gsf §j£s gi . u(pjq7( Algoi|?)| 

sSB s^S qpjqai Si SBiqsi hs oiiqx|2| a4=oiq. ufgiqy Si SEiqsj hb oiiqxife 

ais aoii ^ss s\mm?\ ?ish oiasjH^fe §a§m. si beidi^ ys 

HgOI|qX|(25qpj/cinO|aj)l ?|X|HS UlPjqSI Si SS|D) aOII HPJ OIILiXI X| 01 ?| agfSIHS A)£2| 
5HXI|&q. THV aaSlfxilOIIAI VOF HtCH?l THV «ggt,'S|2| HPJ 0||qx|» afa S?|A|?| THV 

#s seal 2i dfojq a 21 aa oimxi xion ^aioiii. 2(a) % 2(b) on cue 6S« s 

JIAiaq. 

^Aiorn, 2(a) a 2(b) on ?i#@ rjg thv 4fags«i£i b r °jq a2i sfas esss Aie aoii #ssf 
¥*fas xiissroi thvi sgs &a am b|-gsfa 3g i^goi S5louQie#=(PES)3i aoi 0| 
pjoiq oioiH7ii asfoixi ?jg bi°iq soie §ai iagoii bioH &iae.i ?m wsa. ai 3 
e-LH s?jq. as ota 01 q oioih^ii saei aiaqi Sffa iggoii thv» 

saife qeiiou ?|#gq. 

?|2|(2) sgoilAI THV 7 1 D JB OIBOiq 0|0|S7|2| msfatfl SS5|fe s^ig 1E| 0|D| E0| D| S(PAI )2| 

aoi sb oiaom om^im ass? uiaqst thv asi s^-lii gas 5?iAiaq. oieia aus thv 
&agtf*ii seiqsi 7is2i2i aga gxi msfoii 2|sh ss@q(3M°e¥q Fiuorei si asgtwia 
&@S Si). oimcH oiaa #qqfe qg ag^'oii 2|sn qoiaai S|e,'s| ;njsiti aq. 



-[CF 2 -CF-CH 2 -CF2] n - + NH 2 -R-» -[CFj-CF-CHj = CF]„- +NH 3 F + -R 

I I 

CF 3 CF 3 



' -[CF 2 -CF^3I 2 - CF] „ - + NH 2 - R -» -[CF 2 -CF-CHj-C ] „ - + 2HF 

L 1 11 

CF» CF 3 N-R 
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y£ 01D|3|0|| LUSH 9igii2,20|| X1IAIS Om S(g3|fe PAI4X|2| 01D|E3|0||£ 0|g 3|g§iq. 

nqoiopi oisj a 01012311 g^fe bipjqa thv -smmmmm ssm^ ag Aii3°i hei 

01 Di Oji A1 Sa^OI £2011 2A|£|^G||. b|°jq(12)21 THVg 5fSSIS Si g2lDl(14a) Z.I 

21 5 g S&I231 SISEIOl Hl°iq(12m Mi gBID1(14a) 2J2| 5l§tHtK20a)g g§H H|pjq(12)2|- M 
i g£|01(14a) y°l HBfO|D|(22a) LHCHI Af a§( gggg #X|81SA| H£t0|q-3I5 g! ??2J0| ft) 

-B3§ gS3g Siqsl&q. 

Mi gaiQlfe iSg°) 2x11 1S-60gg%g HStf 4 2i°Bl Mi 1£|D1°1 5-100gH%3l bl 

°jq 4x121 oiDiE a oispm BfStf 4 2Jq. oi ejet gi seidi^ io 3 -io 6 soii2i gg gti 3ia 
4 2iq. 43i£ meiq 4X|°| oidih a oiepm 4 2ife Si gsimte 5-30gg%°i gsieiy 
£lS!(-CH 2 -CF 2 -)g stftf 4 aiq. &3| Si geiqfe ptfe. fep a mg^ 2s^iJ(PFA)ai as qs 
Mi B£|oi2i ggis a 4 2iQ. 

HIPjq 4XIS S£lO||iEl| = , SeiOfDIH. ga|01D|H0|D|H. g£|0|D|H. g£|0||El| = gqniiyai 
#n}0|E. g£|0l|E)| = 01191= 3|| MSiE. 0I|=A|. 0|3fl 4X| §J o|°| ssisi sm&q. bhpjq 4 
XIS 3g igg2| 3X11 tfif2| 25-65ggf%l Slfit 4 Si°»l HIPjq 4X|2| 20-100ggWl 01DIE SB 
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